The purpose of this study is to develop a web game learning materials to improve problem-solving skills in two-dimensional figure. R&D with the ASSURE development model was chosen as the research method which consists of 6 steps, namely1) analyzing learners, 2) stating objectives, 3) selecting method, media, and materials, 4) utilizing media and materials, 5) requiring learner participation, 6) evaluating and revising. The validity of the product was assessed by the experts usingthe expert validation sheets. The practicality of the product was tested by a limited trial of 10 students followed by interviews to see students' responses. The Product effectiveness was seen from one class trial with one group pretest-posttest design and the results were analyzed using the Paired-Samples T-Test. The results of this study were in the form of web-based game learning media, aiming to improve problem-solving skills regarding two-dimentional figures l. The learning media were proven valid based on the expert testing of media, material, and learning tests. Learning media were also proven practical based on the results of interviews by 10 students. Learning media were proven effective based on the T-Test paired samples taken from the results of the pretest and post test.
INTRODUCTION
Along with the progress of times, the development of technology has increasingly affected many realms of life including education that now has widely utilized technology as a means of communication among teachers and students (Bainbridge, 2013; Bates, 2005; Mumtaz, 2000) . Education as an information activity, and can be disseminated to the next generation of a nation through information technology, is able to turn challenges into opportunities, and master various methods in solving problems (Kalelioglu & Gülbahar, 2014) . Problem solving is one of the two skills a person must have to face the future (Pomalato, 2005) . This skill is considered important as to make a decision, one must first understand what problems they face in order to find a way out.
Thus, problem solving skills need to be developed since the early age on. This can be done by starting to familiarize child to solve problems, one of them through learning activities at school. Mathematics is one of the subjects that can facilitate students to hone their problem solving skills (Schoenfeld, 2016) . However, mathematics is often still considered a difficult and boring subject (Rahayu & Afriansyah, 2015) . This assumption forms a negative understanding of students in mathematics (Gazali, 2016) . To eliminate this misunderstanding, the teacher as a facilitator must be able to create an interesting learning atmosphere.
However, what is happening now, there are still many teachers who teach without providing opportunities for students to learn on their own how to solve a problem. Teachers tend to give "short cuts" for granted to students. Often, the teachers keep focusing on transfering the knowledge stated on the text book instead of enhancing students' problem solving skillls by providing certain problematical cases. This is indeed out of balance because the assessment onlyconcern on cognitive abilities, while the problem solving skills are ruled out. In fact, students' ability to solve problems is important and needs to be developed.
Although some teachers have provided opportunities for students to hone their skills in solving problems, many students still feel bored with their learning activities. This is because the teacher still use the old teaching methods which are not balanced with the current demands. The teacher should be able to choose the right learning media that are in accordance with the characteristics of students. Also, , the media chosen by the teacher must also meet the requirements of good learning media.
In addition to fulfilling good media requirements, the media used must also be in line with the demands of education today, where learning has begun to be integrated with technology (Yunianta, Putri, & Kusuma, 2019) . The teacher should choose the media that is in accordance with this demand. One of the media that can be utilized is web game technology or often called online gaming. Research conducted by Newzoo, Indonesia is a country with the highest number of players playing on mobile devices and PCs. As much as 61 percent of game players in Indonesia are actively playing games on more than two platforms every month. While 46 percent of Indonesian game players are confirmed to play games on mobile devices and PCs. Considering that game users are increasing, teachers can use game as a learning medium.
Games are developed based on fun learning, where students will be faced with a number of instructions and rules of the game (Panggayudi, Suweleh, & Ihsan, 2017) . Through the instructions and rules of the game, students can find a way out and solve every problem passed in the game being played. This activity can attract students' attention and foster a great curiosity about how they can complete the game and find a way to reach the destination.
Learning using media is suitable for elementary school children, given that they are entering the phase of having great curiousity. In addition, children in elementary school are still very happy to play thus the material packaged in game form can reduce students' boredom compared to teacher-oriented learning . The purpose of this study is to develop a web game learning materials to improve problem-solving skills in two-dimensional figure. The expectation is that by using this media, students' mathematical problem solving skills especially regarding two-dimensional figure could improve. Volume 8, No 2, September 2019, pp. 199-208 201 
METHOD

Stages of Development
This research is a type of research development or R & D using the ASSURE Development model (Smaldino, Lowther, Russell, & Mims, 2008) . This model is divided into 6 stages, namely: 1) analyze learners, 2) state objectives, 3) select strategi, technology, media, and materials, 4) utilize media and materials, 5) require learner participation, 6) evaluated and revise (Smaldino et al., 2008) . The ASSURE model is shown in Figure 1 . Figure 1 , the stages of ASSURE model development can be explained as follows.
Analyze Learners (Analyze Students' Characteristics)
The initial stage that needs to be done is to identify students including their characteristics, initial abilities, and learning styles. To obtain thedata, interviews will be conducted with teachers and students, and questionnaires to students are provided. These data are used as preliminary data to develop learning media thus appropriate methods and learning activities can be determined. The subjects chosen in this study were 4th grade students at SD N Sugihan 01.
State Objectives (Setting Learning Objectives)
The second stage is to set learning objectives to be achieved. Before setting learning objectives, the researchers conducted an analysis of the curriculum used in schools, Core Competencies (KI) and Basic Competencies (KD) in accordance with the revised 2013 curriculum in 2017. The learning objectives need to be determined in order to choose the correct media, regulate the learning environment that is in line with the demand objectives, determine assessment / evaluation techniques and instruments.
Select Method, Media, and Materials
The third stage in this development model is choosing methods, media, and teaching materials that will be used during the learning process. This activity needs to be done because those three components can help students achieving the learning objectives that have been made before. Determination of all three was based on students' characteristics and learning objectives designed.
Utilize Media and Materials
The next stage will be applying the methods, media, and teaching materials that have been chosen. Before all of them were implemented, validation / expert test (material experts, media experts, learning experts, and expert questions) has to be carried out first to see the quality and feasibility of media developed. After obtaining expert validation, the media can be used in the learning process at the chosen elementary school.
Require Learner Participation
The fifth stage was involving students in learning activities. Here, they will get learning activities that has been previously designed. The learning process will use media learning web games to help improving theirproblem solving skills. The purpose of using this media was to help students understand two-dimensional figure material using problemsolving steps.
Evaluation and Revise
After the learning media has been designed and developed, the next step is to evaluate the media used. This activity was conductedto obtain data related to the advantages and disadvantages of the media being developed. The results will be used as input to improve the media, thus it is ready to use in every school.
Techniques and Data Collection Instruments
The validity (feasibility), practicality, and effectiveness of the product will surely be tested. The validity of the product can be seen by means of expert judgment. Expert assessment includes learning experts, learning media experts, learning material experts and problem experts. Expert assessment data was done using a Likert scale with a range of 1-5 with criteria not good (1) to very good (5). These results were used to see the feasibility (validity) of the products produced. To see the practicality of the product carried out by a limited test to 10 students and conducted interviews to see students' responses to the products used. Effectiveness was seen from the comparison of student learning outcomes when working on the pretest and posttest questions.
Data Analysis Technique
Data obtained from expert assessment results (product validation) were then analyzed using percentage descriptive and categorical analysis techniques to see the feasibility of the media. Initially the results obtained from the product assessment in the form of scores were presented in the form of a closed questionnaire which was then summed and averaged between the results of the assessment from media experts, material experts, matter experts and learning experts. The score obtained was then percentage using the formula.
Note AP : Percentage Number Actual Score : Score given by expert validator Ideal Score : Maximum score between the number of items and maximum score for each item. Based on the categories (Table 1) , web game learning materials is declared feasible if the average percentage reaches a high category (≥ 61%). Practical testing was done by looking at students' responses known from the interview activities. The effectiveness test was done by comparing student learning outcomes before and after being given the pretest and posttest questions. This test will later be processed using one group pretest-posttest. Final scores before and after using the media were compared using the Paired-Sample T-Test with the help of SPSS 16.
RESULTS AND DISCUSSION
Results
The Results should include the rationale or design of the experiments as well as the results of the experiments. Results can be presented in figures, tables, and text. The Results should include the rationale or design of the experiments as well as the results of the experiments. Results can be presented in figures, tables, and text. This study produced a webgame-based media learning product to improve problem-solving skills in twodimensional figure material. The results of media development using the ASSURE development model consisting of 6 stages are explained as follow:
Analyze Learners
Concerning students' characteristics of learning styles, it was found that 19 students (73%) had a visual learning style. This data will be used as the basis for determining the appearance and facilities available in the web game. Other aspects measured was the students' initial ability to construct two-dimensional figure material, the initial ability to operate a computer. The results obtained from the analysis of the three aspects can be seen in Table 2 . Based on Table 2 , it was implied that most students (73%) agreed that they had a visual learning style. As much as (81%) students showed disagreement in understanding two-dimensional figure material and as much as (77%) agreed of being able to operate a computer.
Meanwhile, the interview results revealed that half of the students in the class claimed to be bored with math because they were only fixated on the book. They were given too many questions without any fun activities. This then impacted on student learning outcomes. In addition, minimum use of media was also one of the reasons why students were not interested in learning. This was then used as the basis for developing webgame-based learning media with the aim of putting studentsin a pleasant atmosphere. Besides that, it can help them improve their problem solving abilities.
State Objectives
After analyzing the students' initial abilities, the next step was to determine the learning objectives. Before the learning objectives were determined, basic competencies (KD) were first determined and also learning indicators can be formulated in Table 3 .
Table 3. Basic Competencies and Indicators
Basic Competencies
Indicator Explain and determine the circumference and area of a square, a rectangle, and a triangle and a power of two with a square root.
Describe the formula around and area of a square, rectangle and triangle. Calculate the area and circumference of a square, rectangle and triangle. Solve problems related to area and circumference of square, rectangle and triangle. Re-prove the calculation relating to the area and circumference of a square, rectangle and triangle. Resolve a problem related to the circumference and area of a square, rectangle, and triangle including involving the power of two with a square root.
Design the model according to the area and circumference of the building that has been calculated.
The next step was formulating the leaarning objectives based on the basic competency and its indicators. The following is the formulation of the objectives of mathematics learning in the material of two-dimensional figure: (1) By playing the game, students can describe the formula around and the area of a square, rectangle and triangle correctly; (2) By playing the game, students can calculate the area and circumference of the square, rectangular and triangle shapes in the game correctly; (3) By playing games and designing models, students can solve problems related to the area and circumference of square, rectangle and triangle correctly; (4) With group activities, students can prove again the calculations related to the area and circumference of the square, rectangle and triangle; (5) With group activities, students can design models according to the area and circumference of the building that has been calculated.
Select Method, Media, and Materials
The next stage in the ASSURE development method was to choose methods, media and teaching materials. The method chosen in thelearning activities were lectures, discussions, assignments and questions and answers. The selected medi was webgamebased learning media and teaching materials used were student books and mockups to check students' understanding after playing using webgame media.
Utilize Media and Materials
After drafting in stage 3, the next step was to arrange the design of learning activities. The tools needed included Lesson Plans, Student Worksheets, Media (Webgame learning media). Before being used, the devices underwent series of expert tests such as media, materials, questions and learning experts. The following results of the expert test are presented in Table 4 . Based on the media eligibility criteria that have been developed, the developed media fell into good and very good category (AP > 61%) thus the media were feasible to use. Furthermore, through student responses, the media were seen practical. Interviews were conducted with 10 students about what they thought after using webgame media in learning. The interview results can be seen in Table 5 . 
No
Question Score 1 What do you think about using web game media in learning? 10 2
Are you interested in participating in learning using web game media? Why? 10 3
By learning using web games, can you better understand the material easily? Why? 7 4
What do you think about using web game media to solve problems related to flat, rectangular, and triangular material? 8 5
Do you prefer to use web media games in learning? 10 Total 45 Percentage 90%
Based on the results of student responses after using the webgame media, 90% students stated that it was very good, thus it can be concluded that the webgame-based media were very helpful for the students to comprehend the two-dimensional figure material.
Require Learner Participation
The next step was to involve students in learning activities. Students must be actively involved in learning to be able to see the effectiveness of the media that has been developed in order to achieve learning goals. Learning activities were carried out in accordance with the designs that have been made before. Webgame display that can improve problem solving capabilities can be seen in Figure 2a, Figure 2b, Figure 2c , and Figure 2d . The effectiveness of the model can be seen from the results of the pretest compared with the results of the posttest. Based on the Paired Samples test results, the results obtained show the Sig. (2-tailed) equal to 0.000 or less than 0.05, it can be concluded that there are significant differences between learning outcomes.
Evaluation and Revise
Based on the results of expert testing and implementation of learning there were several things that must be revised and evaluated. In the media section, there were still a lot of typospunctuation, and unclear game instructions. The display of the call out was also too monotonous, In addition to learning devices such as lesson plans, problems in the selected Problem Based Learning learning model were not shown.
Discussion
The percentage shown from the results of the evaluation by material experts was 80% and hence the media were considered 'very good' to use. The essence of learning mathematics using logic and thinking emphasized in the use of webgame learning media produced a level of product validity that is in accordance with the opinion (Suhendri, 2011) . Then based on the results of evaluations by media experts, the percentage was 72.4%, which is considered 'good' to use. Webgame-based learning media in twodimensional figure material has the same benefits as opinions (Sanaky, 2009) , which can attract student learning interest and can provide varied methods and media. Then based on the results of the evaluation by the expert of questions, the percentage obtained was 74.5%, showing that it was actually 'very good' to use. Finally, based on the results of evaluations by learning experts, the percentage of results was 81.7%, the score was concluded 'very good' to use.
Based on the results of interviews conducted by researchers, the percentage was 90%.The score that researchers gained was very good, thus it can be concluded that students were helped in understanding two-dimensional figure material and gained practicality when using webgame-based media. The pre-test results were 57.05% and after using the media, it changed into 83.9% based on post-test data. This has proven to be effective in improving problem solving skills in students. The pre-test and post-test data obtained were tested by Paired Samples T Test with the results of the data showing the Sig.
(2-tailed) equals 0,000 or less than 0.05, thus there are significant differences between the learning outcomes in the pre-test and post-test data.
Based on the results of research that has been carried out web game learning materials to improve the ability to solve problems in two-dimensional figure material can improve problem solving abilities. This can be seen from students being happy when using instructional media to help them understand two-dimensional figure material. Mathematics learning is a learning activity designed by teachers to develop students' creative thinking, and to help students improving their ability to build new knowledge as an effort to improve mastery of mathematical material (Sutanto, 2016) . At first the students' ability to understand the material of two-dimensional figure was still low, and students were also still confused to understand the material if two-dimensional figure. This is because students were bored with learning activities that werer fixated on books without any interesting activities. In addition, the lack of media used by the teacher when learning takes place, is also one of the reasons for the decline in student interest of learning. Media-based learning activities also gave students the opportunity to learn math from the contextual problems in mission-solving activities. This made them challenged to continue to find solutions to problems in the mission. This was what gave students the opportunity to learn mathematics from solving problems in a structured and challenging activity. This was in accordance with the research results of Darling-Hammond (2008) , where the teacher should always give students the opportunity to solve the problem in a structured and challenging way.
However, there are still constraints in the use of media games. One of them is that some students have not been able to use this media games due to the lack of ICT skills among them. They focuses on learning using the application so that problem solving skills are not maximally improved. In additionn, it takes a good internet network so that the web application can run well and hence the students can learn optimally and smoothly. It also needs teachers who master this application, so that they can guide students to study with this web application.
CONCLUSION
Based on the results of the research and discussion that have been done, it can be concluded that the webgame-based learning media is valid, practically seen from the expert test and student responses after using webgame media and effective to be used in classroom learning activities seen from student learning outcomes that have improved before the pretest and after posttest.
Based on the results of the study, it is recommended that teachers can use creative media that utilize technology so that students become accustomed to using computers or laptops not only to play but also enrich their insights by visiting the webgmae link "Adventure of Risa". In addition, using media web games students can distinguish differences after using webgame-based learning media with learning that is usually done in class. The teacher can also compare which learning is better, without learning media or by utilizing learning media.
